Class I integrons were detected in 40.8% (40/98) of Pseudomonas aeruginosa strains and 52.8% (56/106) of Acinetobacter baumannii strains in the Nanjing area of China, including several cassette arrays not previously reported.
In order to study the roles of gene cassettes in the two species, we obtained 98 P. aeruginosa isolates and 106 Acinetobacter sp. isolates from four general hospitals in the Nanjing area of China during June 2003 and June 2005. The strains were randomly obtained from a variety of clinical specimens from diverse units of the four hospitals. All bacterial strains were identified by the analytical profile index procedure (API-20NE system; bioMerieux, France). Susceptibility to antimicrobial agents was tested by the disk diffusion method on Mueller-Hinton agar plates, according to Clinical and Laboratory Standards Institute guidelines (2) . DNA used for PCR was prepared as described previously (9) . All isolates were screened for integrons by PCR using degenerate primers hep35 (5Ј TGCGGGTYAARGATBTKGATTT 3Ј) and hep36 (5Ј CARCACATGCGTRTARAT 3Ј) and HinfI restriction analysis of the integrase gene product (18) . Class I integron cassette regions were amplified using primers 5ЈCS and 3ЈCS as described previously (17) . Cassette PCR products were also digested with HinfI. Cassettes with identical profiles were deemed to contain the same gene cassettes. One or two cassette amplicons representative of each restriction profile were selected for DNA sequence characterization. The resulting DNA sequences were analyzed by the BLAST program, available at the NCBI homepage (http://www.ncbi.nlm.nih.gov /BLAST/).
Integrons were widely distributed among clinically isolated P. aeruginosa and A. baumannii strains in Nanjing, China, with integrase gene amplicons obtained from 40.8% (40/98) and 52.8% (56/106), respectively, all of which were class I by restriction fragment length polymorphism analysis. This is comparable with previously reported frequencies of 41.5% in Brazil (P. aeruginosa) (3), 60% in the United Kingdom (A. baumannii) (15) , 43% in Europe (gram-negative isolates) (10), Ͼ50% in The Netherlands (Enterobacteriaceae) (5), 59% in France (Enterobacteriaceae) (13) , and 52% in Taiwan (Escherichia coli) (1). We did not detect class II or class III integrons in our study; nor were they detected in A. baumannii isolates found in the United Kingdom (15) or in P. aeruginosa isolates from clinical settings in Brazil (3).
In P. aeruginosa strains, clinically significant resistance to antibiotics including cefotaxime, trimethoprim-sulfamethoxazole, tetracycline, and chloramphenicol was found (Table 1) . In A. baumannii strains, clinically significant resistance to antibiotics including piperacillin, cefotaxime, ceftazidime, cefepime, aztreonam, norfloxacin, trimethoprim-sulfamethoxazole, tetracycline, and chloramphenicol was found ( Table 2) . Most of these strains were resistant to more than one antibiotic. In China, carbapenems (e.g., imipenem), beta-lactam antibiotics plus beta-lactamase inhibitors (e.g., piperacillintazobactam), aminoglycosides (e.g., amikacin), and quinolines (e.g., levofloxacin) have often been used to cure P. aeruginosa and A. baumannii infections (7, 8) . We compared susceptibility data from integron-positive and -negative P. aeruginosa and A. baumannii isolates, respectively. The chi-square test was used to calculate the P value in terms of resistant, intermediate, and susceptible numbers of integron-positive and -negative isolates a The 0.15-kb amplicon was found to be a class I integron variable region without any gene cassette present but contained partial sequences of 5Ј and 3Ј conserved segments of integron.
(2 degrees of freedom). Integrons were significantly associated with resistance to certain antibiotics, including aminoglycosides, quinolones, and beta-lactam agents, in both types of isolates. This is not surprising, since many antibiotic resistance gene cassettes encoding resistance to a wide range of antibiotics have been reported previously (12, 13) . In this study, we detected many aminoglycoside resistance genes, including aadA1, aadA2, aadA5, aadA6, aadB, accA4, and aac(6Ј)-IIa, within the integron structures. The most frequently detected resistance genes (aadA family) were aminoglycoside adenylyltransferase genes that confer resistance to streptomycin and spectinomycin. In addition, we identified three beta-lactamase genes within integrons: bla oxa-10 , bla P1 , and bla .
Multiple antibiotic resistance, defined as resistance to six or more antibiotics, correlated strongly with the presence of integrons. The multidrug resistance rates of integron-positive and -negative isolates, respectively, were 77.5% and 8.6% for P. aeruginosa isolates and 98.2% and 12.0% for A. baumannii isolates. The presence of integrons was more pronounced in our study than in previous studies (6, 10) .
Most of the integron arrays contained more than one resistance gene cassette, which can mediate resistance to multiple antibiotics. Thirteen different gene cassettes were identified by DNA sequencing (Table 3) . To our knowledge, three cassette arrays, including aadA6-orfD, aadB-bla P1 , and aadB-aac(6Ј)-IIa-bla CARB-8 in P. aeruginosa and orfI-aadA1 and aadB-catBlike-bla oxa-10 /aadA1 in A. baumannii, have not been reported previously, although all of these genes have been seen in other contexts. Interestingly, a similar array, aadB-bla oxa-10 /aadA (GenBank accession no. AY536742), was reported in P. aeruginosa from Shanghai, China (4). The cassette array aadB-catBlike-bla oxa-10 /aadA1 identified in our study has an additional catB-like gene; therefore, we infer that our newly discovered array may be formed from the capture of a catB-like gene on the basis of the aadB-bla oxa-10 /aadA array. The catB-like gene in this study has 97.2% identity to catB8 (GenBank accession no. AY033653), which was not previously detected within integrons. Some cassette array combinations were particularly common in P. aeruginosa and A. baumannii isolates, such as aadA6-orfD and aacA4-catB8-aadA1, respectively (Table 3) .
This study demonstrates the wide distribution of integronlike structures in P. aeruginosa and A. baumannii isolates within the hospital environment throughout Nanjing, China.
Nucleotide sequence accession numbers. GenBank accession numbers are as follows: for P. aeruginosa aadA6-orfD, DQ091179; for P. aeruginosa aadB-bla P1 , DQ141316; for P. aeruginosa aadB-aac(6Ј)-IIa-bla CARB-8 , DQ288251; for A. baumannii orfI-aadA1, DQ092497; and for A. baumannii aadBcatB-like-bla oxa-10 /aadA1, DQ288250.
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